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CLAIMS 

What is Claimed is : 

1 . A method of optimizing a system for transmitting a layered modulated 
signal, comprising the steps of: 

5 defining the system in terms of a set of system parameters, including an optimal 

power separation S between a power of a first modulation layer and a power of a second 
modulation layer and a required system carrier-to-noise ratio ( CNR S ); 

determining an optimal power separation S to minimize the error rate of a lower 
layer modulated signal BER L ; and 
1 0 selecting the remaining system parameters in the set of system parameters using 

the determined optimal power separation S . 

2. The method of claim 1, wherein: 

the layered modulation signal comprises an upper layer signal and a lower layer 
15 signal, and 

the step of selecting the remaining system parameters using the determined 
optimal power separation P x comprises the steps of: 

determining a required CNR for the upper layer ( CNR U ) and a required 
CNR for the lower layer ( CNR L ) from a relationship between an upper layer coding rate 
20 C UL and CNR a , and a lower level coding rate C LL and CNR L ; and 

determining a required system CNR ( CNR S ) from CNR U , CNR L , and S . 
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3. The method of claim 2, wherein the required CNR S is determined at least 
in part from the relations: 

(CNRs+S)/ 

10 Ao 
CNR V = 1 0 log 10 —T ; and 

1 + 10^°+10 /w 

CNR L = 1 0 log I0 j-r , wherein ( CNR S ) from CNR U , CNR L , and S are 

l + lO^ 0 

5 expressed in decibels. 

4. The method of claim 2, wherein = C LL . 



5. The method of claim 2, wherein *C LL and wherein the step of 

10 determining a required system CNR ( C/V/?^ ) from CNR a , CA7? £ , and P x , comprises the 
steps of: 

selecting a value for CNR U and a value for CNR L ; and 

determining the required CNR S from a relationship between CNR S andCNR u , 
CATC X , and 5 . 

15 

6. The method of claim 5, wherein the required CNR S is determined at least 
in part from the relation: 

(CNR S +S)/ CNR S ' 

10 Ao 10 7,0 

101 °g 10 Y/ cnrYT = 101 °gio — • 

1 + 10™ +10 7x0 1 + 10 /10 



20 



*1 

I 
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7. The method of claim 1, wherein the error rate of a upper layer modulated 
signal BERy = yBER L , wherein y < 1 , and wherein: 

the method further comprises the step of determining an upper layer CNR 
compensation fi required to produce an upper layer modulated signal error rate BER U 

5 defined at least in part by the relationship CNRy = CNR a + /? ; and 

the step of selecting the remaining system parameters using the determined optimal power 
separation S comprises the steps of: 

determining the required system CNR, CNR S , at least in part from the 

determined optimal power separation, S, and a relation 

(CNR S +S)/ CNR S / 

10 /l0 10 /l0 
10 101og l0 cnrTT = 101og l0 + (3 . 

l + 10/>o + io l + 10 /o 

8. The method of claim 7, wherein the upper layer CNR compensation J3 is 
determined at least in part from a relationship between ft and parameters including 
CNR V and y . 



15 



9. The method of claim 8, wherein j3 is determined at least in part from a 
relationship between P and parameters further including C UL . 
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10. An apparatus for optimizing a system for transmitting a layered modulated 
signal, comprising: 

means for defining the system in terms of system parameters, including an optimal 
power separation S between a power of a first modulation layer and a power of a second 
5 modulation layer and a required system carrier-to-noise ratio ( CNR S ); 

means for determining an optimal power separation S to minimize the error rate 
of a lower layer modulated signal BER L ; and 

means for selecting the remaining system parameters using the determined 
optimal power separation S . 

10 

11. The apparatus of claim 10, wherein: 

the layered modulation signal comprises an upper layer signal and a lower layer 
signal, and 

the means for selecting the remaining system parameters using the determined 
15 optimal power separation P x comprises: 

means for determining a required CNR for the upper layer ( CNR a ) and a 
required CNR for the lower layer ( CNR L ) from a relationship between an upper layer 
coding rate C UL and CNR y , and a lower level coding rate C LL and CNR L ; and 

means for determining a required system CNR ( CNR S ) from CNR U , 

20 CNR L , and S . 
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12. The apparatus of claim 11, wherein the required CNR S is determined at 
least in part from the relations: 

(CNR S +S)/ 

10 /10 
CNR U =101og 10 s^;and 

1 + 10 10 +10 /w 



CNR S 

10 710 



Ao 

CNR L = 1 0 log 10 — , wherein ( CNR S ) from CNR V , CA^ , and S are 

1 + 10 /io 



5 expressed in decibels. 

13. The apparatus of claim 11, wherein C UL =C LL . 

14. The apparatus of claim 1 1 , wherein C UL * C LL and wherein the means for 
10 determining a required system CNR ( CNR S ) from CNR U , CNR L , and P x , comprises: 

means for selecting a value for CNR U and a value for CNR L ; and 
means for determining the required CNR 5 from a relationship between 
CNR S and CAtf?^ , CNR L , and S . 

15 15. The apparatus of claim 11, wherein the required CNR 5 is determined at 

least in part from the relation: 

(CNR S +S)/ CNR S / 

10 /l0 10 /l0 
1 0 lo gio jp cnrT- = 1 0 lo 8io 



l + 10/io+lo >10 1 + 10- 



10 
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16. The apparatus of claim 10, wherein the error rate of a upper layer 
modulated signal BER V = yBER L , wherein y < 1 , and wherein: 

the apparatus further comprises means for determining an upper layer CNR 
compensation (5 required to produce an upper layer modulated signal error rate BER U 

5 defined at least in part by the relationship CNRy = CNR U + (5 ; and 

the means for selecting the remaining system parameters using the determined 
optimal power separation S comprises: 



17. The apparatus of claim 7, wherein the upper layer CNR compensation j8 
is determined at least in part from a relationship between J3 and parameters including 
CNR U and y . 

15 



means for determining the required system CNR, CNR S , at least in part 



from the determined optimal power separation, S, and a relation 

(CNR S +S)/ CNR S / 




10 



18. The apparatus of claim 8, wherein is determined at least in part from a 
relationship between J3 and parameters further including C UL . 
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19. An system for transmitting a layered modulation signal characterized by a 
CNR of CNR S having an upper layer signal characterized and a lower layer signal, 

wherein a power of the upper layer signal is separated by a power of the lower layer signal 
by a power separation S , the apparatus defined by performing the steps of: 

defining the system in terms of a set of system parameters, including an optimal 
power separation S between a power of a first modulation layer and a power of a second 
modulation layer and a required system carrier-to-noise ratio (CNR S ); 

determining an optimal power separation S to minimize the error rate of a lower 
layer modulated signal BER L ; and 

selecting the remaining system parameters in the set of system parameters using 
the determined optimal power separation S . 



